Previous studies have typically focused on the ability of cognitive symptom validity tests to identify cognitive symptom exaggeration in the context of head injury or memory loss. Few published studies have examined the detection of simulated attention-deficit/hyperactivity disorder (ADHD) or reading disorder (RD). The present study examined the accuracy of symptom validity measures in the detection of simulated ADHD and RD. Results indicated that several commonly used symptom validity measures show good validity for detecting simulated ADHD and RD. Total Validity Indicator Profile (VIP) scores and hard item accuracy score from the Victoria Symptom Validity Test (VSVT) were the most accurate at distinguishing simulation of ADHD and RD from adequate effort. Percentages of control participants and participants in simulation conditions scoring below a specified cut score are provided to give clinicians an estimate of the simulator (true) positive and control (false) positive rates.
Attention-deficit/hyperactivity disorder (ADHD) and reading disorder (RD) are common conditions that significantly influence academic achievement, even in higher education (Dykman & Ackerman, 1991; Frazier, Demaree, & Youngstrom, 2004; Frazier, Youngstrom, Glutting, & Watkins, 2007) . Some universities, recognizing these problems, have developed specific learning programs and standard classroom accommodations for individuals with clinically documented attention or reading problems. However, across all education levels, resources for providing special services and accommodations are limited. Thus, it is important to accurately identify individuals with true attention and reading deficits. This need for accurate identification raises two clinical issues: (1) detecting previously undiagnosed individuals with subtle attention or reading problems and (2) identifying individuals without true attention or reading problems who exaggerate symptoms to receive the benefits afforded those who receive the diagnosis. The present paper addresses the second issue by examining the ability of common symptom validity tests (SVTs) to accurately identify individuals feigning ADHD or RD.
Some students seek the ADHD diagnosis for illicit or unintended use of medication (Conti, 2004; Harrison, Edwards, & Parker, 2007) or additional accommodations that they believe will make school easier for them and potentially improve their grades (Harrison et al., 2007) . Individuals may be tempted to simulate RD when faced with the prospect of failure in school, potentially not being provided accommodations received at lower education levels, or when faced with increasingly demanding reading loads and coursework in the college environment. For example, the first author (T.W.F.) evaluated a student who presented with reading difficulties. This student had received extensive reading accommodations in junior high and high school and was requesting accommodations in college. The student's pattern of results on traditional neuropsychological and verbally oriented symptom validity measures was both extremely poor and highly unlikely. When confronted with this information, the student acknowledged simulating poor performance to gain future accommodations. The observation of individuals simulating ADHD or RD for personal gain is supported by data from Sullivan, May, and Galbally (2007) . These researchers found that 47.6% of individuals seeking a diagnosis of ADHD and 15.4% seeking a diagnosis of RD showed sub-optimal effort on at least one symptom validity measure. Efforts to identify measures that are sensitive to simulation of these conditions are needed.
Unfortunately, the vast majority of research on cognitive symptom exaggeration has been done in the context of head injury and/or litigation (for recent reviews see Bianchini, Mathias, & Greve, 2001; Iverson, 2006) . There is good evidence that cognitive symptom exaggeration occurs outside of litigation (Suhr, 2003) . Furthermore, while some individuals show a broad pattern of symptom exaggeration , in most cases symptom exaggeration is specific to the type of symptoms or condition being simulated (Greiffenstein, Gola, & Baker, 1995; Slick, Hopp, Strauss, & Spellacy, 1996; Tan, Slick, Strauss, & Hultsch, 2002) . Most SVTs were developed to detect malingered memory impairment. The ability of these measures to detect other forms of cognitive symptom exaggeration is uncertain. This is particularly true for ADHD and RD where very little research has been performed to examine the ability of SVTs to detect simulated attention and reading problems.
Two previous studies have examined simulated ADHD and RD. Osmon, Plambeck, Klein, and Mano (2006) found that the Word Reading Test was more sensitive than the Word Memory Test in detecting simulated reading difficulties. This study indicates that SVTs may be sensitive to simulated RD, and that measures that appear more related to RD may be most sensitive. The present study extends this work by examining the sensitivity of other frequently used symptom validity measures. Quinn (2003) examined the Integrated Auditory and Visual Continuous Performance Test (IVA CPT) to detect simulated ADHD in adults. This study found the full scale attention quotient to robustly discriminate between non-ADHD controls and individuals instructed to feign ADHD (Cohen's d = 4.00, p < .001) as well as individuals clinically diagnosed with ADHD and the feigning group (Cohen's d = 1.87, p < .001). However, there was also a large and significant difference between the ADHD and non-ADHD control groups on this scale (Cohen's d = 1.08, p < .001). This large difference between ADHD and non-ADHD controls, as well as the large standard deviations of the ADHD control group (S.D. = 30.1) and the feigning group (S.D. = 21.3), limits the utility of this measure in detecting the simulation of ADHD. In order to address this limitation, the present study focuses on the detection of simulation using symptom validity measures designed to be much less sensitive to actual cognitive impairments.
The primary purposes of the present study were to (1) determine whether measures of cognitive symptom exaggeration would identify simulated ADHD and RD and (2) compare the estimated classification accuracy of different measures of cognitive symptom exaggeration in the detection of simulated ADHD and RD.
Method

Participants and randomization
Ninety-eight undergraduate introductory psychology students (M age = 18.5, S.D. = 0.89, 63.3% female) from two mid-western universities 1 were included in this study. Students received course credit for their par-ticipation. Research procedures were reviewed and approved by the institutional review boards of both universities.
Individuals who denied any history of ADHD or learning disability (N = 89) were randomly assigned to one of three conditions: control, ADHD simulation, and RD simulation. In the control condition, participants were asked to give their best effort on the measures administered. In the ADHD and RD simulation conditions, participants were asked to first imagine that they are having difficulty in school and that they did not receive adequate help from their counselor. They were then provided with a written review of the potential benefits of having the problem/diagnosis (ADHD or RD) and asked to imagine that they suspect they might have the assigned diagnosis. Participants were then given instructions to act convincingly like a person with that problem and present symptoms of the specific diagnosis. The instructions proceeded to ask the participant to simulate in such a way that other people could not tell they were faking and informed them that at least one of the tests they would be taking was designed to catch them faking because it is easier than it appears. Participants in all three conditions were informed that the examiner was not aware of the instructions they received. 2 To further convince participants that the examiner was not aware of the instructions, instruction sets were given by the examiner in a sealed envelope, the examiner verbally informed participants that they were receiving instructions that the examiner was not privy to, and the examiner left the room during the ensuing period while the participant read the instructions.
A short time, approximately 5-7 min, was given for participants to read instructions and strategize their approach to testing because previous research indicates that simulators use additional time to develop specific simulation strategies (Tan et al., 2002) . Instructions were adapted from Quinn (2003) and were used because research has indicated that coached participants are better able to evade detection than naive participants (Rose, Hall, & Szalda-Petree, 1998; Suhr & Gunstad, 2000; Youngjohn, Lees-Haley, & Binder, 1999) . Thus, the present study was designed to avoid over-estimation of the discriminating power of SVTs.
Procedure and measures
Participants first completed a demographic and medical questionnaire. This measure also acquired self-reported SAT/ACT scores. Participants were then administered the Wide Range Achievement Test-3 (WRAT-3; Wilkinson, 1993) Reading subtest tan form. To ensure that the manipulation did not impact effort on the WRAT-3, it was administered prior to condition assignment. Following assignment to instruction set, participants were sequentially administered the Digit Symbol subtest from the Wechsler Adult Intelligence Scale-Third Edition (WAIS-III; Wechsler, 1997) , the WRAT-3 Reading subtest blue form, the Rey Fifteen Item Test (Rey FIT; Rey, 1964) , the Validity Indicator Profile (VIP; Frederick, 2003) non-verbal and verbal subtests, and the Victoria Symptom Validity Test (Slick, Hopp, Strauss, & Thompson, 1997) . Scaled scores from the Digit Symbol subtest; standard scores from the WRAT-Reading subtests; total number of correctly remembered items with and without requiring correct location for the Rey FIT; total, adjusted, and slope scores and invalid classifications from the VIP verbal and non-verbal subtests 3 ; and easy and hard total accuracy scores from the VSVT were chosen as dependent variables. Consistent with previous research (Greiffenstein, Baker, & Gola, 1996) , preliminary analyses indicated that total Rey FIT scores based on correctly reporting the item location/position within the set (i, ii, iii, versus i, iii, ii) were more sensitive than simply reporting the correct item. Therefore, total Rey FIT scores were assessed as the number of items reported in the correct position. Preliminary analyses also indicated that VIP adjusted scores yielded highly similar results to total scores; therefore, only VIP total scores are reported.
Upon completion of these measures, participants were informed that, if they received instructions to feign impairment, these instructions were no longer applicable. Participants were then asked to complete a manipulation check questionnaire. For simulation groups, the manipulation check questionnaire included questions about the exact strategy they used and how able they were to adhere to the manipulation. For the control group, this questionnaire simply asked the participants to rate their level of effort on the tests.
Analytic strategy 1.3.1. Missing data
Data from five participants were not available for the non-verbal section of the VIP due to examiner error, and data from two participants on the verbal and non-verbal sections of the VIP and the VSVT were not available due to computer malfunction. Only subsets of participants chose to report SAT (N = 47) and ACT (N = 56) scores. Changing degrees of freedom across analyses reflect these missing data points. The modest number of missing data points and the reasons for missing data on the SVTs indicates that the potential for missing data biasing analyses is very low. For this reason, analyses were run without imputing data.
Sample characteristics
Analyses were conducted to examine potential differences between the control and simulation groups on demographic and other sample characteristics, including reported SAT and ACT scores and WRAT-3 Reading subtest (tan version) scores.
ADHD versus RD simulation differences
Chi-square and analyses of variance examined whether simulation groups showed differences in the reported simulation strategy or on standard neuropsychological tests performed under simulation conditions (WAIS-III Digit Symbol and WRAT-3 Reading subtest blue form).
Simulation groups versus controls
Analyses of variance separately compared the control group to each simulation group with the dependent variables being performance on the SVTs. Then, hierarchical logistic regressions were computed with SVT measures as independent variables and group classification (simulator versus controls) as the dependent variable. These analyses were computed using the highest discriminating variable entered in the first step and the next highest discriminating variable in the second step, and so on, to determine whether performance on SVTs contributed unique variance to the prediction of group classifications. Hierarchical logistic regression analyses were performed separately comparing controls to simulated ADHD or simulated RD. Finally, the percentages of simulation and control participants scoring below specified cut scores are provided to estimate the true positive and false positive rates for the two best performing measures: VSVT hard accuracy and VIP non-verbal total. For the VSVT hard accuracy total, three cut scores are presented. The first is a cut score of 21. This cut score is based on the work of Grote and colleagues (2000) and represents <90% correct for hard items. The second is 19 and this value is supported by findings from our group . The second cut score is 8. This score represents significantly below chance performance on the VSVT. For the VIP non-verbal total score, three cut scores are presented: 80, 75, and 45. The first two were chosen to maintain specificity at approximately 5 and 10%. The latter was chosen as significantly below chance performance. We also present the % of participants classified as invalid by VIP verbal and non-verbal subtests. Two cut scores are also presented for the Rey FIT: 9 as originally suggested by Lezak (1995) , and 12 determined as a highly specific cut score in the present study. This is done for comparison to more sophisticated and labor intensive SVTs.
All analyses were conducted using SPSS (2005) and p < .05 was the chosen significance level. Effect sizes are also given where appropriate for interpreting results. Table 1 presents sample characteristics. Control and simulation groups did not significantly differ on age, gender, ethnicity, SAT, ACT, or WRAT-3 Reading tan subtest scores.
Results
Sample characteristics
Manipulation check
Individuals in the control group reported giving very good effort (M = 6.3, S.D. = 0.81; scale 1-7, 1 = very poor, 4 = adequate, 7 = very good) to all measures. No individual in this group reported less than adequate effort. Ninety percent (28 of 31) of the individuals in the ADHD simulation group reported simulating problems with attending to information. The remaining three participants reported responding more slowly, inconsistently, and/or simulating having difficulty organizing information. All of the participants in the reading simulation group reported simulating difficulty with reading accuracy or reading more slowly than they would normally. Individuals in the simulation groups reported significantly greater difficulty complying with experimental instructions than individuals in the control group (p's < .001). However, there was no significant difference in the perceived difficulty with instruction compliance between the simulation conditions (p > .80). Table 2 presents differences in reported strategy for simulating ADHD and RD. Not surprisingly, a greater proportion of individuals simulating RD reported responding more slowly and showing difficulties with reading accurately relative to individuals simulating ADHD. A greater proportion of individuals simulating ADHD reported trying to show attention problems relative to individuals simulating RD. Interestingly, both groups reported comparably high rates (>86%) of responding inconsistently and appearing less intelligent. Table 3 presents means, standard deviations, group differences, and effect sizes for traditional neuropsychological measures taken under control and simulation conditions. Individuals simulating RD had decreased performance on both Digit Symbol (t(65) = 8.95, p < .001, d = 2.22) and WRAT-3 Reading subtest blue form (t(65) = 4.72, p < .001, d = 1.17) relative to controls. The RD and ADHD simulation groups did not significantly differ on Digit Symbol performance (t(58) = 0.47, p = .49, d = 0.12). Individuals simulating ADHD had decreased performance on Digit Symbol (t(67) = 11.39, p < .001, d = 2.78), but not WRAT-3 Reading (t(67) = 0.87, p = .39, d = 0.21). The ADHD group performed significantly better than the RD group on WRAT-3 Reading (t(58) = 4.02, p < .001, d = 1.04). Table 3 also presents simulation and control group differences for the SVTs. Control and simulation groups showed significant differences across all SVT measures with the exception of VIP non-verbal slope (F(2, 79) = 2.40, Significant effects are bolded. Logistic regressions were examined to determine the incremental validity of SVTs in the detection of simulated ADHD and RD. For simulated ADHD, VIP non-verbal total scores produced significant incremental validity after entering VSVT hard total scores into the regression equation ( R 2 = 0.20, X 2 (1) = 21.81, p < .001). No other measure contributed significant incremental variance after inclusion of VSVT hard total and VIP non-verbal total scores. Logistic regressions examining simulated RD indicated that, after entering VSVT hard total scores, no other measures produced significant incremental validity (p's > .12). This is not surprising given the substantial validity of this measure (d = 2.90). Because VIP verbal invalid classifications showed better validity for the RD versus control comparison, and to provide clinically useful information to clinicians who only administer the VIP, hierarchical logistic regressions were computed with VIP verbal classifications entered in the first step and VIP non-verbal total scores entered in the second step. These variables from the VIP were chosen because, as Table 3 shows, they have the highest validity of all the VIP variables examined. Results of this analysis indicated that VIP non-verbal total scores contributed significant incremental variance ( R 2 = 0.098, X 2 (1) = 8.41, p = .004) to the prediction of simulated RD when VIP verbal classifications were entered first into the regression equation. Table 3 also presents the percentages of simulated ADHD and RD participants correctly identified and percentages of control participants incorrectly identified as invalid by the VIP verbal and non-verbal subtests. Table 4 presents the percentages of simulated ADHD and RD participants correctly identified and percentages of control participants incorrectly identified by cut scores for the VSVT hard, VIP non-verbal total, and Rey FIT. Several interesting observations are apparent from these data. First, VIP verbal invalid classifications (Table 3) provide excellent control over the false positive rate and still provide substantial validity for the detection of simulated RD. Second, the VSVT cut score of 19 provides excellent control of the false positive rate, relative to the cut score of 21, while still providing comparable levels of detection of simulator groups. Last, the Rey FIT traditional cut score of 9 controls the false positive rate well but detection is modest for ADHD and moderate for RD. A higher cut score of 12 has higher detection levels of simulator groups, but generates a non-negligible rate of false positives. 
Simulation effects on SVTs
Discussion
The present study indicates that two of the symptom validity measures examined (VSVT and VIP) may be useful in the detection of simulated ADHD and RD. Classification rates for VIP non-verbal total and VSVT hard items indicated that these measures generally have the highest validity for making these distinctions, although invalidity of the VIP verbal subtest may also be useful for the detection of simulated RD. While the present findings require confirmation, it is likely that VIP non-verbal total scores and VSVT hard total scores will be clinically useful in ensuring that individuals simulating ADHD or RD are not inappropriately given these diagnoses.
Relative to VIP non-verbal total and VSVT hard total scores, VSVT easy total and VIP verbal measures were generally less effective in detecting simulation groups. There were three exceptions to this general conclusion. VIP verbal subtest invalid classifications showed good validity for the detection of simulated RD, other VIP verbal measures generally showed better detection of simulated RD than ADHD, and VIP verbal measures demonstrated incremental validity in making this distinction. These exceptions are likely due to the verbal content of the measure, as a high percentage of RD simulators identified this VIP subtest as a measure of verbal or reading skill (86.2%) versus a lower percentage for ADHD simulators (74.2%). VIP slope measures were not particularly helpful in detecting simulation groups. This finding indicates that slope is more useful for detecting subtle variations in response style (Frederick, 2002) than for making the qualitative distinction between adequate performance and cognitive symptom exaggeration .
The Rey FIT showed large discrimination between simulation groups and controls. However, classification accuracy, while adequate, was somewhat weaker than VIP non-verbal total and VSVT hard total scores. Inspection of the distributions for Rey FIT indicated that several simulators performed well on this task and this measure was most frequently identified as solely a measure of effort (>25% of simulators). This is consistent with the literature on the Rey FIT indicating that the measure tends to be less sensitive to cognitive symptom exaggeration (Guilmette, Hart, Giuliano, & Leininger, 1994; Iverson & Franzen, 1996) than other SVT measures. Interestingly, when scoring this measure requiring correct location, group discrimination was enhanced (d = 1.10 versus d = 1.43 for simulating ADHD and d = 0.90 versus d = 1.66 for simulating RD). VSVT easy total scores showed weaker group discrimination than VSVT hard total and VIP non-verbal total measures. This is likely due to the obvious nature of these items, consistent with previous literature on the VSVT.
Strengths and limitations
The present study has several strengths. Data were obtained from two universities to minimize the impact of student population on study sampling and increase generalizability. Inclusion of traditional neuropsychological measures and manipulation checks also ensures that the manipulations produced the intended effects. The present study also included an extensive description of attention and reading problems as well as coaching to the detection of these difficulties in the experimental manipulation to further enhance the generalizability of findings to typical clinical settings. This is also likely to have had the effect of producing more realistic estimates of measure discrimination.
The primary limitation of the present study was the lack of adequate clinical control group(s). Inclusion of such groups is essential for future research to determine whether SVT measures are influenced by actual attention or reading impairments. Ideally, SVTs will be insensitive to actual impairment in clinical control group(s). Preliminary data from N = 9 ADHD only or ADHD + LD participants (data not reported) indicates that SVTs were insensitive to actual impairments, but that neuropsychological measures, particularly Digit Symbol, were sensitive. The modest sample sizes for control and simulation groups also limits the utility of percentages of participants scoring below cut scores from Tables 3 and 4. To offset this limitation, results also emphasized effect sizes to ensure that the SVTs had high sensitivity to simulated ADHD and RD. An additional limitation is the use of a simulation group design rather than mixed group or known group validation. Simulation studies have been frequently used in SVT development and validation; however, it is possible that individuals simulating the condition of interest are not sufficiently similar to individuals who show poor effort or feign impairment in a clinical situation. To minimize this problem, participants were given course credit for participation and extensive information on the conditions to be feigned. This information was similar to that an individual wishing to feign impairment could get from the internet. Future simulation studies would also benefit more detailed and uniform questionnaires to examine simulation strategies and differences between simulation and adequate effort groups.
Clinical implications and future directions
Given recent data regarding the possibility that a significant percentage of students presenting for evaluation of these conditions are exerting sub-optimal effort (Sullivan et al., 2007) and the substantial gains to be had from doing so (Harrison et al., 2007) , routine use of these measures in the evaluation of ADHD and LD in college students is an important next step. However, in order for this step to occur, additional studies are needed with adequate ADHD and RD clinical control groups to ensure that these individuals are not inappropriately labeled as exaggerating or feigning cognitive problems. If future research using genuine groups shows that SVTs are insensitive to these impairments, routine use of SVT measures with high validity should be initiated.
Future studies are needed to replicate the present findings, and aggregation of the present findings with future work will likely produce more stable effect sizes and further clarify the utility of SVTs in making these distinctions. Additional research using known or mixed group validation, for example with individuals reporting attention or reading problems in the context of seeking academic accommodations, would be useful for determining whether the present results generalize to other groups of individuals at risk of feigning or exaggerating these types of cognitive symptoms.
